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In this work, we have considered the entropy-corrected new agegraphic dark energy (ECNADE)
model in Horˇava-Lifshitz gravity in FRW universe. We have discussed the correspondence between
ECNADE and other dark energy models such as DBI-essence,Yang-Mills dark energy, Chameleon
field, Non-linear electrodynamics field and hessence dark energy in the context of Horˇava-Lifshitz
gravity and reconstructed the potentials and the dynamics of the scalar field theory which describe
the ECNADE.
I. INTRODUCTION
Recent observational data indicates that our universe is currently under accelerating phase [1 - 3]. On the
basis of this observation one can state that if Einstein’s theory of gravity is acceptable on cosmological scales,
then our universe must dominated by a mysterious form of energy called dark energy. Scalar field models arise
in string theory and are studied as promising choices for dark energy. A lot of works dealing with scalar field
dark energy models are available which influence in the acceleration of the universe [4-28]. Recently, the cosmic
acceleration is understood by imposing a concept of modification of gravity for an alternative candidate of
dark energy [29, 30]. This concept provides very natural gravitational alternative for exotic matter. This type
of gravity is predicted by string/M-theory. The explanation of the phantom or non-phantom or quintom phase
of the universe can be described by this gravity without introducing negative kinetic term of dark energies.
Recently Horˇava [31 - 34] proposed a new theory of gravity. It is renormalizable with higher spatial derivatives
in four dimensions which reduces to Einstein’s gravity with non-vanishing cosmological constant in IR but with
improved UV behaviours. It is similar to a scalar field theory of Lifshitz [35] in which the time dimension has
weight 3 if a space dimension has weight 1 and this theory is called Horˇava-Lifshitz gravity. Horˇava-Lifshitz
gravity has been studied and extended in detail and applied as a cosmological framework of the universe [36 - 38].
To understand the recent cosmic acceleration many theoretical attempts have been taken in the framework of
fundamental theory such as string theory or quantum gravity. After several attempts on some basic quantum
gravitational principle scientists found two important models named holographic dark energy model (HDE)
and the agegraphic dark energy model (ADE). HDE and ADE are originated or motivated by holographic
hypothesis [39] and uncertainty relation of quantum mechanics. From quantum field theory, it can be conclude
that the ultraviolet cut-off Λ could be related to the infrared cut-off L due to the limit set by forming a
black hole, obeying the fact that the quantum zero-point energy of a system with size L should not exceed
the mass of a black hole, i.e. L3Λ3 6 (MpL)
3/2 [40]. Considering the energy density corresponding to the
zero point energy and cut-off Λ as ρD ∝ Λ
4 the previous expression becomes L3ρD 6 LM
2
p . So the energy
density of HDE becomes
(
ρD = 3n
2M2p/L
2
)
, where 3n2 is a constant and attached for convenience. In HDE
model the black hole entropy S plays a crucial role as the HDE density depends on the entropy area relation
S ∝ A ∝ L2 of black holes in Einstein’s gravity, where A is the area of the horizon [41]. If L is taken as the
Hubble horizon H−1, the observational density of the dark energy is very much comparable to ρD [42]. But
there is a theoretical problem regarding equation of state to accelerate the universe [43].
Motivated from the thermal equilibrium fluctuations and quantum fluctuations of loop quantum gravity
(LQG) one can modified this after including the logarithmic correction as [44]
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2S =
A
4G
+ γ ln
A
4G
+ β (1)
where γ and β are two dimensionless constants of order unity. Using this corrected entropy area relation, the
energy density of the entropy corrected HDE can be written as [45]
ρD = 3n
2m2pL
−2 + γ ln(m2pL
2)L−4 + βL−4 (2)
For large L equation (2) reduces to ordinary HDE energy density as the last two terms become negligible. So
the correction make sense only at the early stage of the universe and when universe become large entropy
corrected HDE reduces to ordinary HDE.
Since the origin of HDE and ADE are same, we would like to consider here the so-called Entropy Corrected
New Agegraphic DE (ECNADE) model. In this model it is assumed that the observed dark energy comes from
the space-time and matter field fluctuations in the universe [46, 47]. In agegraphic model, the age of the universe
is chosen as the length measure, instead of horizon distance to avoid the casualty problem in holographic dark
energy. Cai proposed the original ADE model to explain the accelerated expansion of the universe on the basis
of two arguments- Karolyhazy relation [48] and Maziashvili arguments [49]. But the original ADE model has
some difficulties to explain matter dominated epoch as the time scale is chosen as the age of the universe. Then
Wei and Cai [47] consider the time scale as conformal time and propose the energy density of the NADE as(
ρx = 3n
2M2p/T
2
)
where T is the conformal time of FRW model can be written as,
T =
∫
dt
a
=
∫ a
0
da
Ha2
(3)
where a is the scale factor and H ≡ a˙a is the Hubble parameter.
So now one can consider just replacing L of the equation (2) by the conformal time T , the energy density of
ECNADE as [50]
ρx =
3n2m2p
T 2
+
γ ln(m2pT
2)
T 4
+
β
T 4
(4)
Similar as ECHDE we see that the last two terms of the equation (4) can be comparable to the first term at
the early epoch of the universe and negligible when the conformal time scale T becomes large. Therefore, the
entropy correction can be important at the early time and the ECNADE model as ECHDE.
In this work we discuss the correspondence between ECNADE and other dark energy models such as DBI-
essence, Yang-Mills dark energy, Chameleon field, Non-linear electrodynamics field and hessence dark energy
in the context of Horˇava-Lifshitz gravity and reconstructed the potentials and the dynamics of the scalar field
theory which describe the ECNADE and support the current acceleration of the universe.
II. HORˇAVA-LIFSHITZ GRAVITY THEORY AND INTERACTING ECNADE MODEL
In the (3+1) dimensional Arnowitt-Deser-Misner formalism the full metric is written as [51],
ds2 = −N2dt2 + gij(dxi +N idt)(dxj +N jdt) (5)
Under the detailed balance condition the full action condition of Horˇava-Lifshitz gravity [52] is given by,
S =
∫
dtd3x
√
gN
[
2
κ2
(KijK
ij − λK2) + κ
2
2ω4
CijC
ij − κ
2µǫijk
2ω2
√
g
Ril∇jRlk
3−κ
2µ2
8
RijR
ij +
κ2µ2
8(1− 3λ)
(
1− 4λ
4
R2 + ΛR− 3Λ2
)]
(6)
where
Kij =
1
2N
(g˙ij −∇iNj −∇jNi) (7)
is the extrinsic curvature and
Cij =
ǫikl√
g
∇k(Rji −
1
4
Rδjl ) (8)
is known as Cotton tensor and the covariant derivatives are defined with respect to the spatial metric gij .
ǫijk is the totally antisymmetric unit tensor, λ is a dimensionless coupling constant and the variable κ , ω and
µ are constants with mass dimensions −1, 0, 1 respectively. Also Λ is a positive constant, which as usual is
related to the cosmological constant in the IR limit.
Now, in order to focus on cosmological frameworks, we impose the so called projectability condition and use
a FRW metric we get,
N = 1, gij = a
2(t)γij , N
i = 0 (9)
with
γijdx
idxj =
dr2
1− kr2 + r
2dΩ22, (10)
where k = 0,−1,+1 corresponding to flat, open and closed respectively. By varying N and gij , we obtain the
non-vanishing equations of motions:
H2 =
κ2
6(3λ− 1) ρ+
κ2
6(3λ− 1)
[
3κ2µ2k2
8(3λ− 1)a4 +
3κ2µ2Λ2
8(3λ− 1)
]
− κ
4µ2kΛ
8(3λ− 1)2a2 (11)
and
H˙ +
3
2
H2 = − κ
2
4(3λ− 1) p−
κ2
4(3λ− 1)
[
κ2µ2k2
8(3λ− 1)a4 −
3κ2µ2Λ2
8(3λ− 1)
]
− κ
4µ2kΛ
16(3λ− 1)2a2 (12)
The term proportional to a−4 is the usual “dark radiation”, present in Horˇava-Lifshitz cosmology while the
constant term is just the explicit cosmological constant. For k = 0, there is no contribution from the higher
order derivative terms in the action. However for k 6= 0, their higher derivative terms are significant for small
volume i.e., for small a and become insignificant for large a, where it agrees with general relativity. As a last
step, requiring these expressions to coincide the standard Friedmann equations, in units where c = 1,
Gc =
κ2
16π(3λ− 1) (13)
and
κ4µ2Λ
8(3λ− 1)2 = 1 (14)
where Gc is the “cosmological” Newton’s constant. We mention that in theories with Lorentz invariance
breaking (such is Horˇava-Lifshitz one) the “gravitational” Newton’s constant G, that is the one that is present
4in the gravitational action, does not coincide with Gc, that is the one that is present in Friedmann equations,
where
G =
κ2
32π
(15)
as it can be straightforwardly read from the action. In the IR (λ = 1) where Lorentz invariance is restored,
Gc = G. Using the above identifications, we can re-write the Friedmann equations as,
H2 +
k
a2
=
8πGc
3
(ρx + ρm) +
k2
2Λa4
+
Λ
2
(16)
and
H˙ +
3
2
H2 +
k
2a2
= −4πGc(px + pm)− k
2
4Λa4
+
3Λ
4
(17)
Here, ρx and px is the energy density and pressure of the dark energy, ρm and pm is the energy density and
pressure of the matter respectively and m2p =
1
8piGc
is modified Plank mass. Now equation (16) can be written
as,
1 +
k
a2H2
=
ρx
3m2pH
2
+
ρm
3m2pH
2
+
k2
2Λa4H2
+
Λ
2H2
(18)
which gives,
1 + Ωk = Ωx +Ωm +
Ω2k
2ΩΛ
+
ΩΛ
2
(19)
where Ωk,Ωx and Ωm are dimensionless parameters defined as, Ωk =
k
a2H2 , Ωx =
ρx
3m2pH
2 , ΩΛ =
Λ
H2 and Ωm =
ρm
3m2pH
2 .
Now the energy density of the ECNADE is given in equation (4). If β = 0 and γ = 0 then it is same as
holographic dark energy model. Now from (4) we can write,
Ωx =
3n2m2pT
2 + γ ln(m2pT
2) + β
3m2pH
2T 4
(20)
Let us assume that there is an interaction between ENCADE and pressureless cold dark matter and so the
energy conservation equations are,
ρ˙x + 3H(ρx + px) = −Q (21)
and
ρ˙m + 3Hρm = Q (22)
where Q = Υρx and we choose Υ = 3b
2H(1+ΩkΩx ) with b is a coupling constant. So differentiating equation
(4) w.r.t. ‘t’ we get,
ρ˙x =
3χH
a
√
2m2pΩ
2
x
3n2m2p + γT
−2 ln(m2pT 2) + βT−2
(23)
where χ = −3n2m2pT−2 − 2γT−4 ln(m2pT 2) − 2βT−4 + γT−4. Now wecnade = pxρx be the equation of state of
ECNADE. So using the conservation equations we obtain the equation of state of ECNADE as,
wecnade = −1− b2
(
1 + Ωk
Ωx
)
−
2χT 2Ωx
√
3m2p
3a
(
3n2m2p + γT
−2 ln(m2pT 2) + βT−2
) 3
2
(24)
5III. CORRESPONDENCE OF ECNADE MODEL WITH DBI-ESSENCE
There have been many works aimed at connecting the string theory with inflation. While doing so, various
ideas in string theory based on the concept of branes have proved themselves fruitful. One area which has been
well explored in recent years, is inflation driven by the open string sector through dynamical Dp-branes. This is
the so-called DBI (Dirac-Born-Infield) inflation, which lies in a special class of K-inflation models. Considering
the dark energy scalar field is a Dirac-Born-Infeld (DBI) scalar field, the action of the field can be written as
[4-11],
dsdbi = −
∫
d4xa3(t)

̥(φ)
√
1− φ˙
2
̥(φ)
+ V (φ) −̥(φ)

 (25)
where ̥(φ) is the tension and V (φ) is the potential. From the above expression, the corresponding pressure
and the energy density of the scalar field becomes,
pdbi =
γ − 1
γ
̥(φ) − V (φ) and ρdbi = (γ − 1)̥(φ) + V (φ) (26)
where γ is reminiscent from the usual relativistic Lorentz factor and is given by,
γ =
(
1− φ˙
2
̥(φ)
)− 1
2
(27)
Thus the equation of state is given by,
wdbi =
γ−1
γ ̥(φ)− V (φ)
(γ − 1)̥(φ) + V (φ) =
(γ − 1)̥(φ)− γV (φ)
γ((γ − 1)̥(φ) + V (φ)) (28)
Now we compare the equation of states and energy densities of the ECNADE and DBI-essence. Thus we get
wecnade = wdbi and ρx = ρdbi which gives,
(γ − 1)̥(φ)− γV (φ)
γ((γ − 1)̥(φ) + V (φ)) = −1− b
2(
1 + Ωk
Ωx
)− 2χ
3a


√
3m2pΩ
2
x
3n2m2p+γT
−2 ln(m2pT
2)+βT−2
3n2m2pT
−2 + γT−4 ln(m2pT 2) + βT−4

 (29)
and
3n2m2p
T 2
+
γ ln(m2pT
2) + β
T 4
= (γ − 1)̥(φ) + V (φ) (30)
So from (27), (29) and (30) we get the analytical expressions of ̥, φ and V as
̥ = − 1
3a(γ2 − 1)T 4Ωx γ
[
3ab2(β + 3m2n2T 2)(1 + Ωk) + 2
√
3(α− 2β − 3m2n2T 2)Ω2x
√
m2T 2
β + 3m2n2T 2 + α ln[m2T 2]
+α ln[m2T 2]
(
3ab2(1 + Ωk)− 4
√
3Ω2x
√
m2T 2
β + 3m2n2T 2 + α ln[m2T 2]
)]
(31)
φ =
∫ [
1
3aγT 4Ωx
{
−3ab2(β + 3m2n2T 2)(1 + Ωk) + 2
√
3(−α+ 2β + 3m2n2T 2)Ω2x
√
m2T 2
β + 3m2n2T 2 + α ln[m2T 2]
6+ α ln[m2T 2]
(
−3ab2(1 + Ωk) + 4
√
3Ω2x
√
m2T 2
β + 3m2n2T 2 + α ln[m2T 2]
)}] 1
2
dt (32)
and
V =
1
3a(γ + 1)T 4Ωx
[
3a(β + 3m2n2T 2)(b2γ(1 + Ωk) + (1 + γ)Ωx) + 2
√
3(α− 2β − 3m2n2T 2)Ω2x
√
m2T 2
β + 3m2n2T 2 + α ln[m2T 2]
+ α ln[m2T 2]
(
3a(b2γ(1 + Ωk) + (1 + γ)Ωx)− 4
√
3Ω2x
√
m2T 2
β + 3m2n2T 2 + α ln[m2T 2]
)]
(33)
IV. CORRESPONDENCE OF ECNADE MODEL WITH YANG-MILLS DARK ENERGY
Recent studies suggest that Yang-Mills field [12-16] can be considered as a useful candidate to describe the
dark energy as in the normal scalar models the connection of field to particle physics models has not been clear
so far and the weak energy condition cannot be violated by the field. In the effective Yang Mills Condensate
(YMC) dark energy model, the effective Yang-Mills field Lagrangian is given by,
L
Y MC
=
1
2
bF (ln
∣∣∣∣ Fk2
∣∣∣∣ − 1) (34)
where k is the re-normalization scale of dimension of squared mass, F plays the role of the order parameter
of the YMC where F is given by, F = − 12F aµνF aµν = E2−B2. The pure electric case we have, B = 0 i.e.F = E2.
From the above Lagrangian we can derive the energy density and the pressure of the YMC in the flat FRW
spacetime as
ρy =
1
2
(y + 1)bE2 (35)
and
py =
1
6
(y − 3)bE2 (36)
where y is defined as,
y = ln
∣∣∣∣E2k2
∣∣∣∣ (37)
So the EoS of the YMC is given as,
wy =
py
ρy
=
y − 3
3y + 3
(38)
Now we equate the EoS of the ECNADE and YMC i.e. wy = wECNADE which gives,
y − 3
3y + 3
= −1− b2(1 + Ωk
Ωx
)− 2χ
3a


√
3m2pΩ
2
x
3n2m2p+γT
−2 ln(m2pT
2)+βT−2
3n2m2pT
−2 + γT−4 ln(m2pT 2) + βT−4

 (39)
which gives,
y =
−3ab2(β + 3m2pn2T 2)(1 + Ωk)− 2
√
3(α− 2β − 3m2pn2T 2)Ω2xP + α ln[m2pT 2]
(
−3ab2(1 + Ωk) + 4
√
3Ω2xP
)
2
√
3PΩ2x(α− 2β − 3m2pn2T 2 − 2α ln[m2pT 2]) + a(3b2(1 + Ωk) + 4Ωx)(β + 3m2pn2T 2 + α ln[m2pT 2])
(40)
where,
P =
√
m2pT
2
β + 3m2pn
2T 2 + α ln[m2pT
2]
(41)
7V. CORRESPONDENCE OF ECNADE MODEL WITH CHAMELEON FIELD
Many of the dark energy models might give a large correction to the Newton’s law as the models are
considered as a scalar field rolling down a flat potential. But in our solar system this scalar field becomes
effectively massless. If this nearly massless scalar field existed on Earth it should have been detected in local
test of equivalence principle and as a fifth force, unless the coupling to normal matter was unnatural from
a theoretical standpoint. So a different approach is now being considered in general relativity, where the
quintessence scalar field is allowed to interact non minimally with matter sector rather than the geometry and
this interaction is introduced through an interference term in the action known as Chameleon scalar field [17-22].
The field equations of Horˇava-Lifshitz gravity in presence of chameleon field φ can be written as,
H2 +
k
a2
=
ρcf(φ)
3m2p
+
k2
2Λa4
+
Λ
2
+
1
2
φ˙2 + V (φ) =
f(φ)
3m2p
(ρm + ρX) +
k2
2Λa4
+
Λ
2
(42)
H˙ +
3
2
H2 +
k
2a2
= −pcf(φ)
2m2p
− k
2
4Λa4
+
3Λ
2
− 1
2
φ˙2 + V (φ) = −f(φ)
2m2p
(pm + pX)− k
2
4Λa4
+
3Λ
2
(43)
where V (φ) is the relevant potential and f(φ) is any analytical function of φ. Also ρX =
3m2p
f(φ) [
1
2 φ˙
2 + V (φ)] and
pX =
2m2p
f(φ) [
1
2 φ˙
2 − V (φ)].
So the EoS of the Chameleon field is given as,
wX =
pX
ρX
=
2(12 φ˙
2 + V (φ))
3(12 φ˙
2 − V (φ)) (44)
Now we equate the EoS and energy density of the Chameleon Field and ECNADE i.e. wX = wECNADE and
ρX = ρECNADE which gives,
2(12 φ˙
2 + V (φ))
3(12 φ˙
2 − V (φ)) = −1− b
2(
1 + Ωk
Ωx
)− 2χ
3a


√
3m2pΩ
2
x
3n2m2p+γT
−2 ln(m2pT
2)+βT−2
3n2m2pT
−2 + γT−4 ln(m2pT 2) + βT−4

 (45)
and
3m2p
f(φ)
[
1
2
φ˙2 + V (φ)] =
3n2m2p
T 2
+
γ ln(m2pT
2) + β
T 4
(46)
Solving the above two equations we get the expressions of f and V as,
f = −
6am2T 4φ˙2ΩX
(a(β + 3m2pn2T 2)(3b2(1 + Ωk) + ΩX ) + 2
√
3(α− 2β − 3m2pn2T 2)Ω2xP + α ln[m2pT 2]
(
a(3b2(1 + Ωk) + ΩX)− 4
√
3Ω2xP
)
)
(47)
and
V = −
φ˙2((a(β + 3m2pn
2T 2)(3b2(1 + Ωk) + 5ΩX ) + 2
√
3(α− 2β − 3m2pn2T 2)Ω2xP + α ln[m2pT 2]
(
a(3b2(1 + Ωk) + 5ΩX )− 4
√
3Ω2xP
)
))
2(a(β + 3m2pn2T 2)(3b2(1 + Ωk) + ΩX ) + 2
√
3(α− 2β − 3m2pn2T 2)Ω2xP + α ln[m2pT 2]
(
a(3b2(1 + Ωk) + ΩX)− 4
√
3Ω2xP
)
)
(48)
where,
P =
√
m2pT
2
β + 3m2pn
2T 2 + α ln[m2pT
2]
(49)
8VI. CORRESPONDENCE OF ECNADE MODEL WITH NON-LINEAR ELECTRODYNAMICS
FIELD
Recently a new approach has been taken to avoid the cosmic singularity through a nonlinear extension of the
Maxwell electromagnetic theory. Another interesting feature can be viewed that an exact regular black hole
solution has been recently obtained proposing Einstein-dual nonlinear electrodynamics. Exact solutions of the
Einstein’s field equations coupled with nonlinear electrodynamics (NLED) reveal an acceptable nonlinear effect
in strong gravitational and magnetic fields. Also the General Relativity (GR) coupled with NLED effects can
explain the primordial inflation.
The Lagrangian density for free fields in the Maxwell electrodynamics may be written as [23-25],
LM = − 1
4µ
FµνFµν (50)
where Fµν is the electromagnetic field strength tensor and µ is the magnetic permeability.
Here we consider the generalization of Maxwell electro-magnetic Lagrangian up to the second order terms of
the fields as
L = − 1
4µ0
F + ωF 2 + ηF ∗2 (51)
where ω and η are arbitrary constants,
F ∗ ≡ F ∗µνFµν (52)
and F ∗µν is the dual of Fµν . Now we consider the homogeneous electric field E in plasma gives rise to an
electric current of charged particles and then rapidly decays. So the squared magnetic field B2 dominates over
E2, i.e., in this case, E2 ≈ 0 and hence F = 2B2. So F is now only the function of magnetic field.
Now the pressure and energy density of the Non-linear Electrodynamics Field is,
p
NE
=
B2
6µ
(1− 40µωB2) (53)
and
ρ
NE
=
B2
2µ
(1 − 8µωB2) (54)
The weak condition(ρ > 0) is obeyed for, B < 1
2
√
2µω
and pressure will be negative when B > 1
2
√
10µω
. The
magnetic field generates dark energy if strong energy condition is violated i.e., ρB+3pB < 0, i.e., if B >
1
2
√
6µω
.
So the EoS of the Nonlinear Electrodynamics Field is given as,
wNE =
pNE
ρNE
=
B2
6µ (1 − 40µωB2)
B2
2µ (1− 8µωB2)
=
1− 40µωB2
3(1− 8µωB2) (55)
Now we equate the EoS of the Nonlinear Electrodynamics Field and ECNADE i.e. wNE = wECNADE gives,
(1− 40µωB2)
3(1− 8µωB2) = −1− b
2(
1 + Ωk
Ωx
)− 2χ
3a


√
3m2pΩ
2
x
3n2m2p+γT
−2ln(m2pT
2)+βT−2
3n2m2pT
−2 + γT−4ln(m2pT 2) + βT−4

 (56)
9From where we get the expression of magnetic field as,
B =
√√√√ a(β + 3m2pn2T 2)(3b2(1 + Ωk) + 4ΩX ) + 2
√
3(α− 2β − 3m2pn2T 2)Ω2xP + α ln[m2pT 2]
(
a(3b2(1 + Ωk) + 4ΩX)− 4
√
3Ω2xP
)
8µω(a(β + 3m2pn2T 2)(3b2(1 + Ωk) + 8ΩX ) + 2
√
3(α− 2β − 3m2pn2T 2)Ω2xP + α ln[m2pT 2]
(
a(3b2(1 + Ωk) + 8ΩX )− 4
√
3Ω2xP
)
)
(57)
where,
P =
√
m2pT
2
β + 3m2pn
2T 2 + α ln[m2pT
2]
(58)
VII. CORRESPONDENCE OF ECNADE MODEL WITH HESSENCE DARK ENERGY
Wei et al [26] proposed a novel non-canonical complex scalar field named “hessence” which play the role of
quintom. In the hessence model the so called internal motion θ˙ where θ is the internal degree of freedom of
hessence plays a Phantom like role and the Phantom divide transitions is also possible.
Now the pressure and energy density of the hessence dark energy is given by [27, 28]
p
X
=
1
2
(φ˙2 − φ2θ˙2)− V (φ) (59)
and
ρ
X
=
1
2
(φ˙2 − φ2θ˙2) + V (φ) (60)
where Q = a3φ2θ˙ = constant is the total conserved charge. So the EoS of the is given as,
wX =
pX
ρX
=
1
2 (φ˙
2 − Q2a6φ2 )− V (φ)
1
2 (φ˙
2 − Q2a6φ2 ) + V (φ)
(61)
Now we equate the EoS and energy density of the and ECNADE i.e. wX = wECNADE and ρX = ρECNADE
which gives,
pX
ρX
=
1
2 (φ˙
2 − Q2a6φ2 )− V (φ)
1
2 (φ˙
2 − Q2a6φ2 ) + V (φ)
= −1− b2(1 + Ωk
Ωx
)− 2χ
3a


√
3m2pΩ
2
x
3n2m2p+γT
−2ln(m2pT
2)+βT−2
3n2m2pT
−2 + γT−4ln(m2pT 2) + βT−4

 (62)
and
1
2
(φ˙2 − Q
2
a6φ2
) + V (φ) =
3n2m2p
T 2
+
γln(m2pT
2) + β
T 4
(63)
which gives, V (φ) = 16aT 4ΩX
[
3a(β + 3m2pn
2T 2)(b2(1 + Ωk) + 2ΩX) + 2
√
3(α− 2β − 3m2pn2T 2)Ω2XP
+α ln[m2pT
2]
(
3a(b2(1 + Ωk) + 2ΩX)− 4
√
3Ω2XP
)]
(64)
and
φ =
∫
1√
3
[√
1
a6T 4φ2ΩX
[√
−3a6b2(β + 3m2pn2T 2)φ2(1 + Ωk) + 3Q2T 4ΩX
+2
√
3a5(−α+ 2β + 3m2pn2T 2)φ2Ω2XP + a5αφ2 ln[m2pT 2]
(
−3ab2(1 + Ωk) + 4
√
3Ω2XP
)]]
dt (65)
where,
P =
√
m2pT
2
β + 3m2pn
2T 2 + α ln[m2pT
2]
(66)
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VIII. DISCUSSIONS
Several authors have extensively discussed about ECHDE [52-55] and ECNADE [56-59] model to explain
recent acceleration in different context using different dark energy models. In this work, we have considered
the entropy-corrected new agegraphic dark energy (ECNADE) model is applied in a universe governed by a
modified gravity model named Horˇava-Lifshitz gravity in FRW universe to understand the behaviour of the
potentials when a correspondence between the ECNADE and other dark energies have been considered. Since
the new agegraphic dark energy (NADE) model in the framework of quantum gravity is being used as a source
to probe the nature of dark energy, so we have used the logarithmic corrected version of NADE which is
usually motivated from the important feature of LQG to understand tghe nature of the universe in very early
epoch. The interaction between ECNADE and dark matter have been considered. Choosing some particular
form of interaction term, we have derived the equation of state for ECNADE. Recent studies reveals that the
scalar field models are very effective as a candidate of dark energy, so we use these models according to the
evolutionary behavior of the interacting ECNADE. So we compare the equation of state of different scalar
field models with the ECNADE. We have discussed the correspondence between ECNADE and other dark
energy models such as DBI-essence, Yang-Mills dark energy, Chameleon field, Non-linear electrodynamics field
and hessence dark energy in the context of Horˇava-Lifshitz gravity and reconstructed the potentials and the
dynamics of the scalar field theory which describe the ECNADE.
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